Calcium functions as a transcriptional and mitogenic repressor in Syrian hamster embryo cells: roles of intracellular pH and calcium in controlling embryonic cell differentiation and proliferation.
We have investigated the role played by the growth and differentiation factor (GDF)-induced calcium ion second messenger signal in the control of cellular differentiation and proliferation in Syrian hamster embryo (SHE) cells. Blocking the platelet-derived growth factor (PDGF)-induced calcium ion signal with either extracellular/intracellular acidification or pharmacological agents resulted in increased immediate early gene expression and mitogenesis. The increase in immediate early gene expression resulted from a change in the level of immediate early gene transcription and not immediate early gene mRNA stability. Analysis of the promoter elements that control immediate early gene expression indicated that the calcium ion effect is mediated through the CaRE/CRE and AP1 promoter elements. The calcium signal-mediated reduction in PDGF A/B-stimulated SHE cell immediate early gene expression resulted in a reduction in PDGF A/B-induced cellular proliferation. These results demonstrate that in SHE cells, calcium functions to suppress mitogen-induced proliferation at the level of immediate early gene expression, an effect related to the control of cellular proliferation and differentiation by GDFs through the calcium ion second messenger.